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Epidemiology

• Greatest	risk	in	1st year	of	life
• 1	in	4,000	live	births
• Boys	and African-American	
children	more	common
• Incidence:	

• 2-3/100,000	child-years
• Ischemic	Stroke:						
~1.2/100,000	child-years

• Hemorrhagic	Stroke:	
~1.1/100,000	child-years
• ICH:	0.8/100,000	
• SAH: 0.3/100,000



Pediatric	Stroke:	Epidemiology

Lancet	Neurol, 13 (1) (2014),	pp. 35-43
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• Severe	sudden	headache
• Sudden	numbness	on	one	side	
of	the	body
• Sudden	confusion	or	difficulty	
understanding	others
• Sudden	trouble	seeing	
• Sudden	difficulty	walking,	
dizziness,	loss	of	balance	or	
coordination
• New-onset	of	seizures	usually	
on	one	side	of	the	body

FAST+ Additional	Warning	
Signs	in	Children+



Signs/Symptoms:	Pediatric	Stroke

•Hemiparesis/focal	motor	deficit	
• 6/10	pediatric	strokes	vs	8/10	adult	strokes



Signs/Symptoms:	Pediatric	Stroke

•Headaches	
• ~1/3	pediatric	strokes



Signs/Symptoms:	Pediatric	Stroke

•Seizures
• ~1/4	pediatric	strokes	vs	~1/20	adult	strokes



Signs/Symptoms:	Pediatric	Stroke

•Altered	mental	status
• ~1/5	pediatric	strokes



Signs/Symptoms:	Pediatric	Stroke

•Aphasia
• 1-1.5/10	pediatric	strokes



Presenting	features	reported	by	parents,	
paramedics,	and	ED	physicians
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Differential:	Pediatric	Stroke
• Stroke
• Complex	migraine
• Focal	seizure	with	postictal	focal	weakness
• Hypoglycemia
• HTN	Encephalopathy
• Intracranial	infection
• Tumor
• Drug	toxicity
• Pseudotumor cerebri
• Inflammatory	disease
• Other	focal	brain	pathology



Prehospital	Assessment,	
Treatment,	&	Destination



San	Diego	
County	Pediatric
Treatment	
Guideline	and	
Protocol
• S-161	Altered	
Neurologic	Function	
(Non-Traumatic)



San	Diego	
County	Adult
Treatment	
Guideline	and	
Protocol	
• S-144	Stroke	& Transient	
Ischemic	Attack

• Witness
• Last	known	well	time
• Notify	stroke	center



Pediatric	
Stroke	
Prehospital	
Treatment	
Protocols	
Across	the	
Nation	

• NASEMSO	model	guidelines	
adds	pediatric	stroke	into	their	
adult	guideline
• States	that	add	pediatric	
specific	stroke	into	adult	
protocol:
• Alabama
• Maryland
• Oklahoma
• Washington	DC

• Counties	that	have	specific	
pediatric	stroke	protocols:
• Los	Angeles	County,	California
• Austin	County,	Texas



Los	Angeles	County:	Pediatric	Stroke

Check	Blood	Glucose

Last	Known	Well	Time

Transport	Decision

Base	Hospital	Contact



Hospital	
Treatment:	
Pediatric	
Stroke

Obtains screening 
questions (see below)

Notify flow RN

Screening Questions
Acute Stroke Criteria / Signs of TIA

1.  Is there a focal neurological deficit?
a. Unilateral weakness 
b. Unilateral sensory changes
c. Vision loss
d. Speech difficulty (aphasia or dysarthria)
e. Difficulty walking

2. Did the problem begin or worsen suddenly?
3. Symptoms present for < 6 hrs?

Consult Neurology & PICU consults
Consider obtaining labs and/or imaging

Assess for PICU admission or 
discharge plan

Walk in:  ED RN 
Assessment 

Pre-arrival report:
Any child with acute onset weakness, loss of 

vision, or loss of speech, +/- altered mental status 
lasting <6 hrs

Exclusion: trauma

Nursing Protocol: 
● CRM and pulse ox
● Vital signs, BP, neuro status
● O2 for goal sats >94%
● POC glucose
● NPO 
● HOB elevated at 30 degrees
● Insert PIV x2 (confirm with MD)

ED Physician notified (Yellow or 
Blue attending) to assess at bedside

&
Place immediately in resuscitation 

bay 
Initiate Nursing Protocol

ED MD 
assessment:  

Meets all 3 
criteria for acute 

stroke? 

Charge RN calls Stroke Code overhead 
and sends Page #1

MD initiates EPIC order set

Obtain labs: CBC, BMP, iCa, Mag, Phos, 
Coags w/ fibrinogen, T&S, VBG
Consider: EKG, tox screen, troponins
Urine HCG (females >12 years)

Consider dischargeUnstable?

Stroke Code MRI brain without 
contrast

Further imaging studies per Stroke 
Team / Neurology

 
Charge RN to send Page #2

CT Head w/o Contrast

Stroke code MRI brain protocol without 
contrast  when stable 

Charge RN to send Page #2
Further imaging including CTA per Neurology/ 

Stroke Team

Admit to Inpatient or PICU

Chief complaint BPA 
triggered

Assess ABCs
** Stroke Page ** LIst

- Neurology attending and fellow
- Stroke Neurology (Bui)
- Radiology attending
- Radiology/trauma pager
- Anesthesia
- PICU attending and fellow
- Lab tech
- PICU Pharmacist

Page #1:
“Stroke Code in ED bed xx:  await 

further orders”

Page #2:
“Stroke Code in ED bed xx: yy 

imaging ordered”

Rady Children’s ED Stroke Pathway

NoYes

Yes No

Stroke Code MRI 
protocol:

Includes DWI,ADC, T2* 
and T2 FLAIR

Revised 07-11-2018 SS
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Suspected	stroke	on	pre-arrival	
or	ED	RN	walk-in	assessment?

Obtains screening 
questions (see below)

Notify flow RN
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MD	Assessment:	Meets	all	3?
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Stable	->	MRI	Stroke	Protocol
Unstable	->	CT	Head	without	contrast

Obtains screening 
questions (see below)

Notify flow RN

Screening Questions
Acute Stroke Criteria / Signs of TIA

1.  Is there a focal neurological deficit?
a. Unilateral weakness 
b. Unilateral sensory changes
c. Vision loss
d. Speech difficulty (aphasia or dysarthria)
e. Difficulty walking

2. Did the problem begin or worsen suddenly?
3. Symptoms present for < 6 hrs?

Consult Neurology & PICU consults
Consider obtaining labs and/or imaging

Assess for PICU admission or 
discharge plan

Walk in:  ED RN 
Assessment 

Pre-arrival report:
Any child with acute onset weakness, loss of 

vision, or loss of speech, +/- altered mental status 
lasting <6 hrs

Exclusion: trauma

Nursing Protocol: 
● CRM and pulse ox
● Vital signs, BP, neuro status
● O2 for goal sats >94%
● POC glucose
● NPO 
● HOB elevated at 30 degrees
● Insert PIV x2 (confirm with MD)

ED Physician notified (Yellow or 
Blue attending) to assess at bedside

&
Place immediately in resuscitation 

bay 
Initiate Nursing Protocol

ED MD 
assessment:  

Meets all 3 
criteria for acute 

stroke? 

Charge RN calls Stroke Code overhead 
and sends Page #1

MD initiates EPIC order set

Obtain labs: CBC, BMP, iCa, Mag, Phos, 
Coags w/ fibrinogen, T&S, VBG
Consider: EKG, tox screen, troponins
Urine HCG (females >12 years)

Consider dischargeUnstable?

Stroke Code MRI brain without 
contrast

Further imaging studies per Stroke 
Team / Neurology

 
Charge RN to send Page #2

CT Head w/o Contrast

Stroke code MRI brain protocol without 
contrast  when stable 

Charge RN to send Page #2
Further imaging including CTA per Neurology/ 

Stroke Team

Admit to Inpatient or PICU

Chief complaint BPA 
triggered

Assess ABCs
** Stroke Page ** LIst

- Neurology attending and fellow
- Stroke Neurology (Bui)
- Radiology attending
- Radiology/trauma pager
- Anesthesia
- PICU attending and fellow
- Lab tech
- PICU Pharmacist

Page #1:
“Stroke Code in ED bed xx:  await 

further orders”

Page #2:
“Stroke Code in ED bed xx: yy 

imaging ordered”

Rady Children’s ED Stroke Pathway

NoYes

Yes No

Stroke Code MRI 
protocol:

Includes DWI,ADC, T2* 
and T2 FLAIR

Revised 07-11-2018 SS

MD	Assessment:	
Meets	all	3?												Activate	Stroke	code



Additional	Treatments	for	
Pediatric	Stroke:
• Supportive	care	goals:	

• Cerebral	perfusion
• Head	of	Bed	Flat	if	alert,	or	30	degrees	if	not	alert	or	vomiting	
• Maintain	blood	pressure	with	isotonic	IV	fluids
• Control	high	blood	pressure

• Oxygenation
• Oxygen	prn	to	keep	SpO2	>	95%

• Minimize	demands	for	cerebral	blood	flow
• Detecting	and	treating	seizures:	EEG	/	anticonvulsants
• Acetaminophen	if	temp	>	37F
• Avoid	hyper/hypoglycemia

• Anticoagulation/Aspirin	as	recommended
• Disease	specific	treatment

• Sickle	cell	disease:	Blood	transfusions	



Pediatric	Stroke	Outcomes

• 49-60%	pediatric	stroke	patients	have	disability	that	
affects	daily	life
• Physical	deficits
• Seizures/epilepsy
• Social	functioning	deficits



Next	Steps

• Should	we	update	S-161	
Altered	Neurologic	
Function?
• Include	notification	
and	transport	to	Rady
Children’s	Hospital	for	
pediatric	stroke?
• Include	last	known	well	
time	and	bring	
witness?



Thank	You!

• Dr.	Joelle	Donofrio
• For	your	subject	matter	help	and	editing

• Dr.	Kristi	Koenig	
• For	the	opportunity	to	present	and	guidance



QUESTIONS?
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